Treatment of Massive Obesity
With Rice/Reduction Diet Program

An Analysis of 106 Patients With at Least a 45-kg Weight Loss

Walter Kempner, MD; Barbara C. Newborg, MD; Ruth L. Peschel, MD; Jay S. Skyler, MD

® One hundred six massively obese pa-
tients, who each lost at least 45 kg, were
treated as outpatients with the rice/re-
duction diet, exercise, and motivational
enhancement under daily supervision.
Average weight loss was 63.9 kg. Forty-
three patients achieved normal weight.
Men lost weight at a greater rate than
women. Concomitant with weight reduc-
tion, there were significant decrements in
blood pressure; fasting and two-hour
postprandial blood glucose, serum tri-
glyceride, and serum uric acid levels, and
heart-chest ratio as evidenced on chest x-
ray film. Electrocardiographic and retinai
venous changes improved. Serum choles-
terol level did not change significantly.
This study demonstrates that massive-
ly obese persons can achieve marked
weight reduction, even normalization of
weight, without hospitalization, surgery,
or pharmacologic intervention. Accom-
panying cardiovascular risk factors
show great decrements concomitant with
weight loss.
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besity is one of the leading pub-
lic health problems in the
United States. This is attested to by
(1) the high prevalence of obesity; (2)
an associated increased mortality;
and (3) the high incidence of associ-
ated clinical abnormalities (elevated
blood pressure, carbohydrate intol-
erance, lipid abnormalities, hyper-
uricemia and gout, cardiovascular
disease, gallbladder disease, and oth-
ers).”'* The importance of obesity is
increased by the great difficulty phy-
sicians have had in treating affected
patients. Since morbidity and mortal-
ity appear to increase with the degree
of obesity, and since treatment also
becomes more difficult, massive obe-
sity is an even more complex problem
for the physician and the patient. The
usual approaches of diet and pharma-
cologic manipulation {eg, appetite
suppression) have met with little
success in the treatment of massive
obesity. Therefore, many groups have
resorted to seemingly extreme mea-
sures in treating this problem. These
approaches have included intestinal
bypass surgery, surgical extirpation
of the panniculus, and prolonged
fasts.!122
In the 1940s, Kempner developed
the rice diet for the treatment of re-
nal insufficiency and severe hyperten-
sive cardiovascular disease.'*'" Later,
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he adapted this diet for the treatment
of diabetes mellitus, especially with
vascular complications.' In more re-
cent years, Kempner adapted his rice
diet for the treatment of obesity, as a
lower calorie, “rice/reduction” diet.
This report describes his application
of the rice/reduction diet program to
the treatment of patients with mas-
sive obesity. It demonstrates that
massive obesity can be corrected, and
without the necessity of surgical in-
tervention, prolonged fasting, hospi-
talization, or pharmacological manip-
ulation. It further shows that some of
the associated abnormalities—eleva-
tion of blood pressure, carbohydrate
intolerance, hypertriglyceridemia, hy-
peruricemia, increased heart size,
electrocardiographie changes, and ret-
inal vascular changes—show improve-
ment concomitant with the weight
loss achieved with the rice/reduction
diet program.

METHODS
Treatment Program

Diet.—The initial diet prescribed for
most patients (“unmodified rice/reduction
diet”) is a low-calorie (400 to 800 kilo-
calories [kcall/day, average, estimated)
adaptation of the rice diet originally de-
scribed by Kempner for treatment of hy-
pertensive cardiovascular and renal dis-
ease, and subsequently used successfully
for the treatment of diabetes mellitus.'**
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In the unmodified initial diet, 90% to 95%
of the caloric intake is carbohydrate, taken
as rice and fruit. As in the original rice

Table 1.—Weights and Indexes of Weight Before and After Weight Loss

Bn:;::,e.l:?;’ ,‘Aﬁfet:;lﬁfssst’, diet, salt intake is exceedingly low (less
Clinical Data (Range) (Range) than 60 mg of sodium per day), and fluid
Weight, kg 143.9+29.3 800 =217 intake is thus markedly reduced to prevent
(91.4-231.6) (44.4-145.5) water intoxication. Thus, the initial diet is
Relative weight 228 +0.39 1.26 = 0.29 low-calorie, low-salt, low-protein, low-fat,
(1.64-3.85) (0.87-2.60) and essentially free of cholesterol.

Ponderal index 10.083 = 0.57 12.26 =0.83 Later, usua]]y at least one month after
(8.43-11.17) (9.38-13.77) the initial phase of treatment, some addi-
Body mass index 6.87 = 1.17 3.81 = 0.87 tions, such as vegetables, are made to the
(5.10-11.30) (2.50-7.60) diet, and still later, others, such as lean

Weight-height ratio 4.66 =0.82 2.58 *+ 0.62 ’ ’ >

(3.24-7.58) (1.58-4.76) poultry or meats, are added. Always, the
prescribed diet is low in calories (less than
1,000 kcal/day) and very low in sodium
(less than 100 mg/day). The diet is supple-

Table 2.—Weights and Relative Weights by Sex mented daily with multivitamins to pre-

vent any possible nutritional deficiencies.

Men, Women, Exercise.—A daily minimum exercise

Weight Data Mean = SD Mean > SD program is prescribed for the patients, and
Initial weight, kg 160.8 = 26.2 130.5 =243 they are encouraged to exercise to the
Final weight, kg 91.2+19.2 71.1+195 point of maximum tolerance in terms of
Change in weight, kg —69.6 =20.8 —59.3=11.8 subjective comfort. Exercise prescription
Initial relative weight 2.22 = 0.36 232+x041 is individualized and varies with the age
Final relative weight 1.25+0.23 1.26 £ 0.33 and sex of the patient, the history of any

known disabilities, and the results of
resting or ten-flight exercise electrocardio-
grams, or both.
Environment.—While on the treatment
Fig 1.—Distribution of ponderal index before (dotted area) and after (hatched area) program, patients obtain accommodations
weight loss. Ponderal index was calculated as height (inches) divided by cube root of in a motel, rooming house, or apartment in
weight (pounds). Ranges of ponderal index units are used in this histogram. the Durham area. Except for initial, final,
and special evaluations at Duke University
Private Diagnostic Clinie, patients report
60 daily to a satellite facility (known as
a “rice house”) seven mornings a week.
Here, they undergo daily checks of weight
and blood pressure and have daily discus-
— sions with physicians or “patient counsel-
ors,” or both. The satellite facility serves
meals in accordance with the patients’ diet
prescriptions. Although patients are en-
— couraged to eat most of their meals at the
satellite facility, many choose not to. Most
restaurants in the Durham area have some
form of special menu. Although these
menus do not necessarily adhere exactly to
the prescribed regimen, at least they in-
clude items that have limited salt, fat, and
caloric values.

Motivational Enhancement.—Adherence
to the regimen is monitored not only by
daily weight checks, but also by measure-
ment of 24-hour urinary chloride or sodium
excretion, or both, twice weekly. Since it is
— possible to predict the urinary chloride or
sodium excretion, or both, of patients fol-
lowing the rice diet exactly, nonadherence
to the diet can be detected by the finding

PN of high values or by the failure of the pa-
8-9 9-10 10-# II-i2 12-1313-14 tient to provide a specimen. Not only can
PONDERAL INDEX UNITS phy.sicians and counselors encourage the
patient to adhere better, but also peer
group pressure, since the results are
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Fig 2 (left).—Left, Patient 3 (54-year-old
man) who at start of regimen weighed
141.4 kg. Blood pressure was 198/123
mm Hg while he was receiving 50 mg hy-
drochlorothiazide and 250 mg methyldopa
twice a day. Blood glucose determinations
were 125 mg/100 ml (fasting) and 265
mg/100 ml (two-hour postprandial), with
glycosuria (4 + ) at two hours. Values were
as follows: serum uric acid, 8.4 mg/100
ml; serum cholesterol, 282 mg/100 ml; se-
rum triglycerides, 156 mg/100 mi. Elec-
trocardiogram showed first-degree heart
block. Right, After 144 days on regimen,
patient weighed 81.4 kg. Blood pressure
was 130/86 mm Hg without medication;
fasting and two-hour postprandial blood
glucose values were 95 mg/100 ml and
130 mg/100 ml, respectively, without
glycosuria. Values were as follows: serum
uric acid, 6.8 mg/100 ml; serum choles-
terol, 277 mg/100 ml; serum triglycerides,
100 mg/100 ml; ECG was within normal
limits. (Also see Fig 8.)

posted with high values circled in red, can
aid the patient to maintain the diet. Peer
group pressure is apparent as patients
compare accumulated weight loss.

Additional motivational enhancement is
applied by continual emphasis on the
health hazards of obesity. Each patient is
given a defined goal (an “ideal” weight),
and although all weight losses are recog-
nized as indicating some improvement, pa-
tients are not considered “successful” until
they achieve a “normal” weight.

Patients

The 106 patients analyzed in this study
were selected from the total population of
obese patients undergoing treatment on
Dr. Kempner’s service. Criterion of selec-
tion was loss of at least 45 kg (100 1b); the
100 patients who most recently qualified at
the time this report was initiated were
studied. Six additional patients attained
this weight loss while the first 100 charts
were being reviewed and were also in-
cluded in the analysis. The 45-kg minimal
loss criterion was chosen to assure both
that the patients were massively obese ini-

Fig 3 (left).—Left, Patient 26 (25-year-old
man) who at start of regimen weighed
212.3 kg. Blood pressure was 140/96 mm
Hg; two-hour postprandial blood glucose
level, 114 mg/100 mi; serum cholesterol,
240 mg/100 ml; serum triglycerides, 187
mg/100 ml. Right, After 379 days on regi-
men, patient weighed 85.9 kg. Values
were as follows: blood pressure, 120/80
mm Hg; two-hour blood glucose, 60 mg/
100 mi; serum cholesterol, 195 mg/100
mi; serum triglycerides, 85 mg/100 ml.
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tially and that they had lost a marked
amount of weight.

There were 47 men and 59 women in this
series, with ages at entry into the program
ranging from 16.6 to 65.1 years (mean age,
34.2 + 120 [SD] years).

“Relative weight” was calculated by di-
viding the patient’s weight by the “ideal”
weight, which was derived from the mean
value of the desirable weight range for in-
dividual height and sex for a medium body
frame (the latter information was taken
from Metropolitan Life Insurance Com-
pany Tables [1959]).'" Ponderal index was
calculated as height (inches) divided by the
cube root of weight (pounds).'®* Body mass
index was calculated as 100 times weight
(pounds) divided by the square of the
height (inches).” Ratios of weight (pounds)
to height (inches) were also calculated.
Pounds and inches were used in these cal-
culations to facilitate comparison with
published data.’®-2

Analytical Methods

All blood samples were obtained with the
patient in the fasting state, with the ex-
ception of those obtained for the two-hour
postprandial blood glucose test (they were
obtained after 100 gm of glucose was ad-
ministered orally). Samples were analyzed
by standard clinical procedures for blood
glucose,” serum triglycerides,>** serum
cholesterol,* serum uric acid,® and lipid
phosphorus.z#

Heart-chest ratios were derived from
measurements of the maximum widths of
heart and chest on standard roentgen-
ograms of the chest.

Retinal changes were assessed by both
funduscopy and fundus photography.

Statistical Methods

The two-tailed paired Student ¢ test for
comparison of changes in individuals and
the two-tailed unpaired test for compari-
son between groups were employed. Corre-
lation coefficients were calculated by the
product-moment correlation method. All
analyses were performed in the facilities
of the Computer Center Branch, Division
of Computer Research and Technology,
National Institutes of Health, Bethesda,
Md.

RESULTS
Weight Loss

The mean weight lost per patient
was 63.9 + 17.2 (SD) kg, with a max-
imum loss of 137.0 kg. Initial and fi-
nal means and ranges of weight and
weight indexes are shown in Tables
1 and 2. All patients initially had a
relative weight of at least 1.64, with
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Fig 4.—Left, Patient 64 (48-year-old woman) who at start of regimen weighed 96.6 kg.
Blood pressure was 140/90 mm Hg while patient was receiving antihypertensive medi-
cation; fasting and before lunch and supper blood glucose levels were 315 mg/100 ml,
350 mg/100 mi, and 408 mg/100 ml, respectively, while patient was receiving 90 units
isophane insulin suspension (NPH Insulin) daily. Values were as follows: serum choles-
terol, 223 mg/100 ml; serum triglycerides, 516 mg/100 ml; heart-chest ratio, 0.503, as
shown on x-ray film. Right, After 234 days on regimen, patient weighed 44.5 kg. Adminis-
tration of antihypertensive medication and insulin had been discontinued. Fasting and
preprandial blood glucose levels had fallen to 100 mg/100 ml, 75 mg/100 ml, and 80
mg/100 ml. Blood pressure was 102/62 mm Hg. Serum cholesterol and triglyceride lev-
els ultimately fell to 217 mg/100 ml and 79 mg/100 ml, respectively. Heart-chest ratic

improved to 0.410.

79 patients having an initial relative
weight of at least 2.00 and three pa-
tients having one greater than 3.00.
After weight loss, only two patients
continued to have a relative weight
greater than 2.00. There is little over-
lap between initial and final values of
weight indexes, as is demonstrated
for ponderal index in Fig 1. Never-
theless, if one defines obesity as a
relative weight in excess of 1.15 (Met-
ropolitan Life standards),” then the
mean final relative weight of the en-
tire group of patients, 1.26 + 0.28
(SD), exceeds this criterion. There-
fore, for analysis, patients were sub-
divided into those who achieved a fi-

Downloaded From: http://ar chinte,jamanetwor k.com/ by a University of lowa User on 06/12/2015

nal “relative weight” less than 1.15
(group 1) and those who did not fulfill
this requirement (group 2). There
were 43 patients (16 men, 27 women)
in group 1 and 63 patients (31 men, 32
women) in group 2. The mean final
relative weight for group 1 was
1.02 + 0.08 (range, 0.86 to 1.14), and
that for group 2 was 142+ 0.26
(range, 1.15 to 2.59). Since there was
no significant difference in magni-
tude of weight loss of the two groups,
the differences apparently reflect the
significantly greater (£ <.001) ini-
tial weight of group 2 patients
(155.2 + 26.8 kg) vs group 1 patients
(1274 * 24.8 kg).

Rice/Reduction Diet—Kempner et al



Fig 5 (right).—Left (top and bottom), Pa-
tient 2 (19-year-old woman) who at start of
regimen weighed 100.2 kg. Serum uric
acid level was 8.3 mg/100 mi. Right (top
and bottom), After 352 days on regimen,
patient weighed 44.4 kg, and serum uric
acid level had fallen to 4.9 mg/100 mi.
(Also see Fig 7.)

Illustrations of four of the patients
in this series, before and after weight
loss, are shown in Fig 2 to 5.

Rate of Weight Loss

The mean rate of weight loss
was 0.24 £ 0.09 (SD) kg/day, with
men having a significantly great-
er (P<.001) rate of weight loss
(0.28 + 0.08 kg/day) than women
(0.20  0.08 kg/day). This greater
rate of weight loss for men was seen
in all age groups (Fig 6), while within
each sex, there was no difference in
rate of loss between one age group
and another. The difference in rate of
weight loss does not reflect a differ-
ence in relative weight of men and
women, since there was no signifi-
cant difference in either initial or
final relative weight between sexes.
However, both the initial and final
absolute weights of men were higher,
as was the magnitude of their weight
loss (Table 2), despite the fact that
women remained in the program sig-
nificantly longer (P <.005) than
did men (334.9% 127.6 days vs
261.6 £ 919 days). Twenty-six pa-
tients were in the program longer
than one year.

There was no significant difference
in mean rate of weight loss between
group 1 and group 2 patients. How-
ever, the sex difference in rate of
weight loss can be accounted for en-
tirely by the greater (P < .001) rate of
loss of group 2 men (0.29 % 0.08
kg/day) vs group 2 women (0.20 * 0.05
kg/day). This was true despite the
fact that group 2 women had a some-
what higher (P <.02) initial relative
weight than did group 1 men (2.55 +
0.41 vs 2.31 £ 0.32).

Examples of individual rates of
weight loss for two patients are
shown in Fig 7.
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Fig 6.—Rate of weight loss by age group and sex (men, dotted bars; women, hatched
bars). Standard error of the mean is also shown. Number in each bar corresponds to
number of patients in that age and sex group. For all age groups, rate of weight loss for
men is significantly greater than that for women.

Associated Clinical
and Chemical Criteria

Table 3 lists the mean initial and fi-
nal values and mean changes in blood
pressure, the blood glucose level, se-
rum triglycerides, serum cholesterol,
serum uric acid, and heart size (as in-
dicated by the heart-chest ratio on a
roentgenogram of the chest that were
noted concomitant with weight loss.
Also listed is the incidence of abnor-
malities in these variables before
and after weight loss. As can be
seen, there were highly significant
(P <.001) decrements in both systolic
and diastolic blood pressure, both
fasting and two-hour postprandial
blood glucose levels, and in heart size.
There were also significant decreases
in serum triglyceride (P < .05) and se-
rum uric acid (P <.02) values. The se-
rum cholesterol level remained un-
changed.

Further analysis of cholesterol
changes revealed that in those pa-
tients with normal initial cholesterol
concentration (81 patients), there was
a mean increase in cholesterol of 10.5
mg/100 ml, whereas patients with
high initial cholesterol concentration
(21 patients) showed a mean decrease
in cholesterol of 28.6 mg/100 ml. Pa-
tients with an initial serum choles-
terol value of less than 220 mg/100 m]
(our “'desired” level) showed a mean
increase of 151 mg/100 ml (53
patients), whereas those with an ini-
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tial value greater than 220 mg/100
ml showed a mean decrease of 11.2
mg/100 ml (49 patients). There was a
wide scatter among cholesterol val-
ues, with some patients showing
marked decrements and others sharp
increases. A total of 58 patients
showed decreases in serum choles-
terol, while in 44 patients cholesterol
concentration increased.

Comparing group 1 and group 2 pa-
tients, there was no significant dif-
ference in magnitude of change of
any of these variables (blood pres-
sure, blood glucose, serum tri-
glycerides, serum cholesterol, serum
uric acid, and heart-chest ratio).
Group 2 patients, however, did have
somewhat higher absolute values of
initial (P<.001) and final systolic
blood pressure (P < .001), final dias-
tolic blood pressure (P < .05), final se-
rum uric acid (P <.005), and final
heart-chest ratios (P <.005). Com-
plete data for all factors in both
groups are shown in Table 4.

An example of improvement in
heart size and heart-chest ratio is
shown in Fig 8.

In addition to the abnormal vari-
ables just noted, 45 patients (42%)
had some electrocardiographic change
on initial examination (usually left
axis deviation or voltage criteria of
left ventricular hypertrophy).”* After
weight loss, only six patients (6%)
continued to have abnormalities. Be-
fore weight loss, 14 patients (13%)
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had papilledema (pseudotumor cere-
bri) or marked retinal venous full-
ness. In all of these patients, the
retinal changes resolved with the
rice/reduction diet, as described by
Newborg.? Patients 6 and 9 of New-
borg’s report are included in this
series.

Correlation coefficients were calcu-
lated between values for blood glu-
cose and blood lipids. These were es-
pecially striking for the initial values.
Lipid phosphorus, which was mea-
sured only initially, showed a highly
significant (P <.001) correlation with
cholesterol (r=.834). Other values are
shown in Table 5.

COMMENT

The treatment of massive obesity
is a perplexing problem for both pa-
tient and physician.”** The more
conservative methods of caloric re-
striction and starvation (usually in-
hospital treatment) have not met
with great success.”>* Furthermore,
appetite suppressants have not been
found to be very useful, probably be-
cause of the refractoriness that devel-
ops to their pharmacologic effects.*
This has led to a proliferation of
more drastic invasive approaches,
including jejunocolic and jejunoile-
al shunting,**" gastroplasty,”® pan-
niculectomy,” stereotaxic hypotha-
lamic stimulation of feeding centers,*
and wiring of the jaws. All of these
surgical procedures have definite as-
sociated morbidity and mortality.
Furthermore, the results of these pro-
cedures at the present cannot be said
to be striking.

In recent years, there have been a
growing number of reports on the use
of behavioral modification for the
treatment of obesity.*'*? Although
such therapy appears quite useful for
the mildly or moderately obese, no re-
ports to date describe extensive expe-
rience for the treatment of massive
obesity.

This report demonstrates that mas-
sive obesity can be corrected without
resorting to invasive techniques and
without either hospitalization or
pharmacological intervention. The
approach represents an extension of
Kempner’s earlier dietary programs
for renal insufficiency, hypertensive

Rice/Reduction Diet—Kempner et al



cardiovascular disease, and diabetes
mellitus.'*-' It involves a combination
of dietary manipulation, exercise, en-
vironmental alteration, and moti-
vational enhancement. Each factor
appears to be important. The reduc-
tion of calories is obviously the
cornerstone of any weight reduction
program. The rather severe caloric
restriction allows for reasonably
rapid weight reduction, which is im-
portant if the patient is to remain
motivated until normal weight is
achieved. The sodium restriction ap-
pears to be important for four rea-
sons: (1) it aids in correction of associ-
ated abnormalities, eg, elevated blood
pressure; (2) it prevents accumulation
of fluid that may replace adipose tis-
sue and, because of the higher density
of water than fat, may mask true re-
duction in adiposity (a phenomenon
manifested by loss of girth without
loss of weight)*; (3) it provides a
means of monitoring patient ad-
herence to the regimen through the
measurement of urinary chloride or
sodium excretion, or both; and (4) it
may reduce the stimulatory effect of
salt on food intake.** The use of car-
bohydrate as the caloric source takes
advantage of its protein-sparing ef-
fects and its inhibition of excessive
sodium excretion.*” Exercise may only
slightly increase caloric utilization;
however, it is important in improving
both muscle tone and cardiovascular-
pulmonary capacity and in prevent-
ing boredom.

The Durham environment is singu-
larly conducive to weight reduc-
tion not only because most of the pa-
tients are removed from their home
stresses, but also because there are so
many massively obese patients there
that the local population does not pay
special attention to them. The cam-
araderie of other patients in the same
situation leads to increased willing-
ness to participate. The gathering of
others with the same problem allows
social interaction, which may have
been lacking in the home environ-
ment.

Maintenance of the patient’s moti-
vation to continue on a monotonous
dietary program until normal weight
is achieved is a difficult but important
problem. We recognize that our pa-
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Fig 7.—Top, Weekly weights of patient 2 (see Fig 5) while she was losing 55.8 kg on regi-
men. Bottom, Weekly weights of patient 8 (31-year-old man) who lost 137.0 kg in 56

weeks on regimen.
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tients are a self-selected, highly moti-
vated group to begin with. Otherwise,
they would not leave their homes for
months at a time (and at some
expense) to participate in such a
program. Despite this and the various
motivational enhancement tech-
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niques outlined previously (see
“Methods”), many patients tire of the
regimen and have difficulty main-
taining interest. We do not consider
them successful unless normal weight
is achieved. Thus, it is possible to lose
even several hundred pounds and still
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Table 3.—Clinical Findings Associated With Weight Loss
Clinical Before Weight Loss, After Weight Loss, Change,
Values” Mean = SD Mean *+ SD Mean = SD
. « , Blood pressure, mm Hg 150.0 = 24.2 1142 =17.0 —35.9 =252
be conSId_el"ed unsuccessful. . Systolic 58% abnormal 2% abnormal P < .001
In addition to the benefit of moti- (No. = 106) {No. = 106) {(No. = 1086)
vational enhancement, frequent mon- Diastolic 91.5 =14.2 727 £122 -18.9 = 16.1
s . : : : 39% abnormal 3% abnormal P < .001
itoring of tbe pa.tlent.s is an im (No. = 106) (No. = 106) (No. = 106)
portant consideration in protecting Blood glucose, mg/100 ml  116.7 = 50.2 S64=143 —235=507
against potential side-effects of rapid Fasting 35% abnormal 14% abnormal P <.001
weight loss. The daily discussion (No. = 106) (No. = 97) (No. =97)
: _ 2-hr postprandial 140.7 = 72.0 90.9 =245 —749%:79.8
serves to detect . poter}tlally dan 63% abnormal 14% abnormal P < .001
gerous symptoms, including those of (No. = 106) (No. = 57) (No. = 57)
postural hypotension. Daily measure- Serum triglycerides, 1476 + 87.4 126.4 *+ 67.6 —290.3*+101.2
ment of blood pressure iS also impor- mg/100 m! 37% abnormal 30% abnormal P < .05
tant in this regard. The inclusion of {No. = 71) (No. = 67) {No. = 63)
Lo . Serum cholesterol, 227.7 =51.0 231.4+65.3 +2.4+666
frequent monitoring is an. important mg/100 ml 21% abnormal 21% abnormal NSt -
element of any overall weight reduc- {No. = 1086) {No. =102) {No. = 102)
tion program. We do not recommend Serum uric acid, 75+19 7.0+2.0 —0.5*+2.2
) . . g % ° .
application of drastic dietary therapy mg/100 ml 68(4 oai";’(;g‘)a' 54(,@02”1"52;3' (N’:><: 2%1)
and weight _1035 for any patient with- Heart-chest ratio 249+44 39.8 * 4.1 —49%42
out appropriate medical supervision. X 100 17% abnormal 2% abnormal P < .001
(No. = 106) (No. = 98) (No. = 98)

Weight Loss

* Normal values used in calculating percentage abnormalities follow: blood pressure—
systolic, <140 mm Hg and diastolic, <90 mm Hg; blood glucose—fasting, <110 mg/100 ml
and two-hour postprandial, <110 mg/100 ml; serum triglycerides— <140 mg/100 ml if less
than 30 years old and <150 mg/100 ml if 30 or more years old; serum cholesterol— <230
mg/100 mi if {ess than 20 years old, <240 mg/100 ml if 20 through 29 years old, <270 mg/100
ml if 30 through 39 years old, <290 mg/100 ml if 40 or more years old; serum uric acid,
<7.3 mg/100 ml for men and <5.9 mg/100 ml for women; heart-chest ratio (X 100), <50.0.

The measurement of success of any
regimen for treatment of obesity de-
pends on the criteria selected for
making such an assessment. This has

been the subject of much discussion
in the literature and remains unre-

+ NS, not significant.

17-20,46,47 3
solved.. Althoug‘h our selection Table 4.—Values for Group 1 and 2 Patients
of patients for this study assured us
of a population that was clearly mas- Group 1, Group 2,
sively obese and that had lost a rela- Clinical Data Mean = SD Mean = SD
tively large amount of weight, we are Weight, kg
. ’ Before loss 127.4 248 1552 +=26.8
uncertain about the best way of re- After loss 63.9 126 91.1+=19.6
porting our data. We have concen- Change —63.5 =177 —64.1£16.9
trated on the most widely used yard- Relafévef Weilgh‘ 205 = 0.27 943 % 0,38
4 : s H : efore 10ss . = 0. . =0.
st}ck, relative weight in comparison After loss 102 = 0.09 142 % 0.27
with the normal values obtained from Fonderal index -
the Metropolitan Life Insurance Before loss 10.35 + 0.47 9.81+0.54
Company Tables.”” We recognize, After loss 13.02 = 0.36 11.74 = 0.64
however, the great limitations of this B'°°gy‘;'ti?;“' e, mm Hg
criterion.*®*” Nevertheless, it does en- Before loss 139.8 + 16.8 157.0 = 26.1
able us to demonstrate the failure of After loss 107.1 =155 119.0 = 16.3
. . . — =+ — =+
the majority of our patients (group 2) Diasgl‘ii"ge 82.7 %202 38.0 =281
to achieve a normal weight, despite Before loss 88.7 = 12.5 93.5 + 15.1
re]atively great weight loss. After loss 69.7 i 11.1 74.7 ‘:“ 12.7
Seltzer related ponderal index to PR Change — —189=133 —188=17.9
mortality, with the use of the build °°Fai;§gse’ mg m
and blood pressure study.” Thus, we Before loss 121.1 £ 63.8 117.1 £38.7
have included ponderal index in our After loss 935145 98.6 =236
lvsi dd trate that th Change —28.7 = 65.2 —19.7 £ 36.9
analysis and demonstrate tha e 2-hr postprandial
patients who have lost weight have Before loss 140.4 = 76.5 140.9 =+ 69.4
distinctly different indexes from After loss 86.7 £ 25.5 94.0 +23.6
y ° Change —82.7 = 94.0 —69.3 + 68.6
those at entry. - -
. . Serum triglycerides, mg/100 ml
The greater rate of weight loss in Before loss 162.6 = 116.1 139.4 = 67.1
men than in women, despite equal After loss 119.0 f 45.9 131.1 _ﬂ_: 78.5
magnitude of loss, eonfirms the clini- Change —S91 1125 —f121=91.2
1 ob t that h Serum cholesterol, mg/100 ml
cal observation that women nave a Before loss 236.8  63.4 221.5+39.8
more difficult time with weight reduc- After loss 228.1 * 66.6 233.8+64.9
tion programs than do men. Whether Change —8.7 =751 +10.5 * 59.0
; : ; : _ Serum uric acid, mg/100 ml
this reflects some physiological differ. Before loss 71=20 77417
After loss 62*16 75*21
Change —0.9=*18 —0.3*24
1582 Arch Intern Med—Vol 135, Dec 1975 Heart-chest ratio
Before loss 44543 452=*45
After loss 384=*40 409 =39
Change —5.8=*4.2 —43*x4.1
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Table 5.—Correlation Coefficients Between Glucose and Lipid Levels
Fasting Blood 2-hr Postprandial Serum Serum Lipid
Glucose Blood Glucose Cholesterol Triglycerides Phosphorus™
Correlations of Initial Values
Fasting blood glucose .759 464 431 579
2-hr postprandial blood glucose .383 .396 515
Serum cholesterol .280 .834
Serum triglycerides .370
Correlations of Final Values
Fasting blood glucose .315 227 .252
2-hr postprandial blood glucose 217 .308
Serum cholesterol 275
Correlations of Changes
Fasting blood glucose .790 271 .255
2-hr postprandial blood glucose 271 322
Serum cholesterol .230

* Lipid phosphorus was measured only initially.

Fig 8.—Chest x-ray films of patient 3 (see Fig 2) showing improvement in heart-chest ratio from 0.524 to 0.431. Left, Initially on Nov 7,
1972, transverse diameter of heart was 19.9 cm and internal chest diameter, 38.0 cm. Right, After loss of 60.0 kg, on March 26, 1973,
transverse diameter was 15.5 cm and internal chest diameter, 36.4 cm.

ence between men and women or sim-
ply better adherence to the regimen
by men is not known.

Associated Clinical Determinants

The decrements in blood pressure,
blood glucose value, serum tri-
glycerides, serum uric acid level, and
heart size and the improvement in
retinal findings and electrocardio-
grams, concomitant with weight loss,
tend to support the notion that some
of the abnormalities in these criteria
may be directly related to obesity.:-*°
A causal relationship, however, can-
not be implied from these findings, es-
pecially in view of the known efficacy
of the rice diet in the treatment
of hypertension and diabetes melli-

Arch Intern Med—Vol 135, Dec 1875

tus.’*1¢ Nevertheless, the significant
decrements in these factors show that
they are not irreversible and support
the view that weight reduction can be
important in decreasing morbidity. If
some of these measurements do rep-
resent risk factors for cardiac or
other disease, their improvement may
also mean that there is decreased risk
of cardiac disease and death as well.

The absence of significant change
in the serum cholesterol level is prob-
ably related, in part, to the relatively
normal initial cholesterol values seen.
The slight increases in those patients
with low initial cholesterol values and
the decreases in those with high ini-
tial values may reflect regression
toward the mean.® The rises in cho-
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lesterol values are not surprising dur-
ing periods of weight reduction, and
there may not yet have been equili-
bration at the time final values were
measured.

Likewise, the relatively small
changes in serum triglycerides and
serum uric acid may reflect mobiliza-
tion of fat during weight loss, with
keto acids (derived from mobilized
free fatty acids) competing with uric
acid for renal tubular secretion.*

The finding that group 1 and group
2 patients had equal magnitudes of
change in the various clinical and
chemical variables studied shows that
the changes are related to degree of
change in weight. The higher final
values of some variables in group 2
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patients indicate that correction to
normal weight is also important in
normalizing concomitant abnormal-
ities of obesity. This is consistent
with the actuarial data that, with in-
creasing degree of obesity, there is
increased morbidity and mortality.’
It would also support those who argue
in favor of promoting as much weight
loss as possible, even though that does
not completely resolve the problem.

The correlation between levels of
blood glucose and blood lipids is con-
sistent with the hypothesis that these
are under common control, perhaps
both under control of insulin.”

Conclusion

The criterion of ultimate success of
any weight reduction program is de-
pendent on long-term maintenance of
weight loss. Such data are not yet
available for the patients analyzed in
this report. Nevertheless, one impor-
tant fact to be gained from this study
is that, despite the misconception to
the contrary, massive obesity is not
an uncorrectable malady. Weight loss
can be achieved, massive obesity can
be corrected, and it can be done with-
out drastic intervention. Treatment
is worthwhile, since weight reduction
is associated with improvement in
many of the associated clinical abnor-
malities that are present in obese pa-
tients—elevation of blood pressure,
carbohydrate intolerance, elevated
serum triglyceride levels, hyper-
uricemia, cardiomegaly, electrocar-
diographic changes, and retinal vas-
cular changes.

Mercedes Gaffron, MD, PhD, and Clotilde
Schlayer, PhD, participated in the care of these
patients. Edith Anne Scoggins aided in the chart
review. George Shakarji and Ray Danner, of the
Math-Stat Section, Division of Computer Re-
search and Technology, National Institutes of
Health, aided in the statistical analysis.

This work was supported by the Walter Kemp-
ner Foundation. Dr Skyler was a Public Health
Service trainee in endocrinology and metabolism
(grant 5-T1-AM-5074) at the time this study was
done.

For each of the patients in this series, data for
weight; relative weight; ponderal index; blood
pressure; blood glucose, serum cholesterol, serum
triglyceride and serum uric acid values; and
heart-chest ratio appear in a table titled Appen-
dix 1. See NAPS document 02711 for 22 pages of
this supplementary material. Order from
ASIS/NAPS, ¢/o Microfiche Publications, 305 E
46th St, New York, NY 10017. Remit with order
$3 for microfiche or $5.50 for a photocopy. Make
checks payable to Microfiche Publications.
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